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Talk organization 

1-Brief history of SGD 

2-Define SGD components, processes, driving forces, and time 
scales 

3-SGD tools: 222Rn, Ra isotopes, CH4, and streaming 
resistivity profiling 

4-Suwannnee River/estuary 

5-Conclusions 



SGD components


Controlling forces:

� Terrestrial – hydraulic gradient (geologic control), CLIMATE


�	 Marine – tide-driven pumping, wave setup, current-induced 
topographic flow, convection (e.g., salt fingering), sea-level 
fluctuations, barrier island effects, etc 



Suwannee River/estuary: 
sampling objectives 

Occasional sampling for: 
i. 223Ra, 224Ra, 226Ra, 228Ra, 

222Rn 
ii. dissolved nutrients, trace 

elements, salinity, temp., 
methane 

iii. Streaming resistivity 
profiling, EM seepage 
meters 

Qave = 311 m3 s-1 

Watershed = 28.5 E3 km2 

~9/50 springs have Q > 
2.8 m3 s-1 (source/sink) 



Streaming resistivity profiling in 
Suwannee River/estuary 

- 120/50m streamers 
- 2 current/9 potential electrodes 
- DGPS  
- real-time flow-through      

system for S/T/pH/DO 

- 50+ km surveyed 
- High resolution freshwater/saltwater  
interface contours to a depth of 30m 



Streaming resistivity profiling in 
Suwannee River/estuary 



Streaming resistivity profiling in 
Suwannee River/estuary 



Streaming resistivity profiling in 
Suwannee River/estuary 



Measurement of SGD - t racers 

Geochemical tracers (Rn and Ra isotopes) 

226Ra 
1600 y 

i – Th parent
ii – phase shift
iii – half-life 

222Rn 
3.8 d 

228Ra 
5.7 y 

224Ra 
3.7 d 

223Ra 
11.4 d 



Advantages of 222Rn 

� Very high activity in GW (<6,000 dpm L-1) 
� Low activity in seawater (2 - 5 dpm L-1) 
� Conservative, inert (Noble gas) 
� Dissipates relatively quickly (half life = 3.8d; short memory) 
� Can now measure 222Rn continuously – good  temporal resolution 

Near-bottom 222Rn (dpm/L) 
(Fanning et al., 1987) 



Continuous 222Rn measurements 
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Continuous 222Rn measurements 



Continuous 222Rn/CH4 
measurements 

Rn vs. Methane 
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Continuous 222Rn/CH4 
measurements 

222Rn (dpm/L) 
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SGD rate comparisons: LOX 

31,8406.8 sand and gravelRhode Island  Point Judith 

69-37963-106320-75sandy sedimentLoxahatchee River 
estuary, FL 

3040011.5 metasedimentary rock Pettaquamscutt, RI 

5006,70028.7 limestone and coastal 
plain Port Royal Sound 

NANA42.5* limestone and dolomite Crescent Beach Spring, FL 

9002,40031.5 sand, gravel, and clay North Inlet, South Carolina 

9160-alluvium Middle Kahana Bay, Hawaii 

37920-alluvium Inner Kahana Bay, Hawaii 

121340-carbonate karst aquifer Tumon Bay, Guam 

<410<53,000-alluvium Southern Chesapeake Bay 

0. 58 30119.3 limestone Florida Bay, FL 

1604,50021.3 coastal plainElizabeth River, VA 

NA24,000-
72,000 -sandy sedimentNauset Marsh, MA 

(μmol m-2 d-1)(μmol m-2 d-1)(L m-2 d-1) 

P fluxN fluxSGD rate 
GeologySite 

Guebuem and Swarzenski,  Accepted, 2005 



Conclusions 

� All four SGD methods (CH4, tidal prism, 
Ra, EM seepage meter) provide internally 
consistent results; 

� Near continuous 222Rn results confirm 
most gw discharges upstream; 

� Streaming resistivity profiling results 
provide information as to the 
position/extent of the freshwater/ 
saltwater interface; 



Current SGD Research 

+ Mediterranean Sea 
+ Santa Barbara, CA 

Funding from: 
CMGP and 
external sources 

Mendenhall Post-doc 
Program 

New SGD web-page: 


